
Rich Rezanka would like us to refere.nce the Whitefish chain of lakes (North of
Ossawinnamakee Lake) with respect to potential infestation through overland transport.
Matt commented that this reference could be included in the global outreach section.

Tim Bratsrup clarified our explanation of the flow between Ossawinnamakee Lake and
Pelican Lake. Water will not flow from Ossawinnamakee to Pelican, but can sometimes
go from Pelican to Ossawimlamakee, although the water between Pelican and
Ossawinnamakee is stagnant most of the time. Tim also confirmed that all other
connections to the lake were not significant enough that they needed to be referenced or
reviewed.

Ryan Keith and Meghan Oh inquired about supplemental water quality data that would
describe the water quality during the non-summer months. Gary replied that there might
be temperature data from a different lake that could be utilized for the purpose of this
report.

There was a discussion about the specifications on the lake outlet structure. FishPro
detected some discrepancies between reported numbers for the crest elevation and other
structural design numbers for the outlet. Gary commented that he would talk to Glenn
about the discrepancies on the elevations at the outlet and will utilize the sketch provided
by FishPro to update the dimensions of the outlet structure.

Matt asked about the location of the fisheries sampling sites and Tim replied that all four
sampling points are in Pelican Brook, starting at the confluence with the Pine River and
working back. Gaty clarified that the power point slides sent to FishPro by MN DNR
reference the invertebrate sampling sites #1 and #2, not the four fisheries sampling sites.
They both confirmed that Pelican Brook is 8 miles long, not 5.5 miles.

In relation to description of the water body beyond Pelican Brook, Tim and Gary
commented that there was a river survey completed for the Pine River. The group

.decided to address inclusion of Pine River characteristics when Section VI is prepared.

5. Section IV. Ryan mentioned that we plan to add a glossary and Gary agreed that a
glossary would be helpful. Gary was happy with the amount of information in Section IV
and commented that we do not need to elaborate, other than providing a glossary. Gary
also commented that the ANS discussion does not add anything to the report in his
opinion, but Tim thought that it was a nice reference. Gary decided that the section
should not be removed but should also not be added to.

6. Zebra mussel discussion. Ryan inquired about the zebra mussels obtained from the
sampling events. Gary commented that the zebra mussels were collected in the late
summer. He also informed us that zebra mussels are typically found at about 10 to 17 ft
in Ossawinnamakee Lake, which corresponds to the location of the thermocline (between
15 and 20 ft according to Gary).

7. Section V. Matt explained that FishPro's goal was to list as much as we could and
that we plan to expand the section in relation to implementation.



Gary commented that he was not sure what we meant by "habitual characteristics" and
Meghan replied that water quality characteristics might be a better term.

Gary inquired about the supplemental treatments that will be included. Matt mentioned
that Gunderboom manufactures large permeable curtains that could be utilized to prevent
spread of zebra mussels from the lake into the outlet stream. He also asked if electrical
barriers are encompassed in the treatment of zebra mussels (not fish) and Matt mentioned
that we would document more specifics on electrical ban'ier treatments.

Gary commented that the management and monitoring should not be expanded. It is
important to add it so that people see that it relates back to the treatment issues and MN
DNR has been implementing these practices for a number of years. In relation to rapid
response, the reader should get the impression that a rapid response does not necessarily
lead to eradication or immediate treatment, but could include initiation of any procedure
that would potentially aid in controlling nuisance populations. He also commented that
page V-I 7 in this section is restating what was previously talked about.

There was a discussion about natural dispersal and the physical constraints of Pelican
Brook. Matt commented that we could mention the turbulence factors in Section VI of
the report and then proceed to discuss treatment options. We also briefly discussed the
possibility of an altered habitat area in Pelican Brook. Gary informed us that MN DNR
could look into developing such an area if they desired more information about this
option.

8. Section VI. Gary commented that the population and dispersal control definitions are
not obvious upon first glance. Matt verbally clarified the definitions, 'and Gary followed
the explanation well. The group agreed that the definitions could be revised so that they
are easier for the reader to follow.

Ryan inquired about a specific point that could be utilized to initiate an emergency
response plan, as discussed in the study. Gary commented that MN DNR does not
currently have a particular point, but he intended to think more about this response point.

In response to Ryan's question relating to treatment options that should not be
considered, Gary mentioned that chlorine and bromine are not viable due to EPA
regulatory concerns; chemical components with no regulatory approval are not worth
spending time on. We also discussed electrical treatments; Gary would like us to include
electrical barriers as a discussion point even if they are not probable.

9. The meeting was concluded just before 3:00 p.m. CST. The next meeting will be a
conference call on a date to be determined, after the 95% submittal.

Non-verbatim minutes were prepared by: Meghan Oh, FishPro/Cochran & Wilken, Inc.

Cc: All in attendance
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ANS

AZUS

EDUS

GIS

MNDNR

MPCA

NIS

T&E

UMR

UMRB

UMRCC

UMRS

USCOE

USEPA

USFWS

USGS

cfs

cms

gpm

LCso, LC lOO

LTso, LTlOO

ppt

ppm

ppb

MINNESOTA DEPARTMENT OF NATURAL RESOURCES
Feasibility Study to Limit the Spread of Zebra Mussels from Ossawinnamakee Lake

ABBREVIATIONS USED

Aquatic Nuisance Species

Aquatic Zoogeographical Units

Ecological Drainage Units

Geographic Information System

Minnesota Department ofNatural Resources

Minnesota Pollution Control Agency

Nonindigenous Species

Threatened and Endangered

Upper Mississippi River

Upper Mississippi River Basin

Upper Mississippi River Conservation Committee

Upper Mississippi River System

United States Corp of Engineers

U.S. Environmental Protection Agency

U.S. Fish and Wildlife Service

U.S. Geological Survey

Cubic Feet Per Second

Cubic Meters Per Second

Gallon Per Minute

Lethal concentration for 50 and 100 percent of the test organism, respectively.

Time to 50 and 100 percent mortality, respectively.

Parts Per Thousand

Parts Per Million

Parts Per Billion
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VII-H. Glossary of Terms



MINNESOTA DEPARTMENT OF NATURAL RESOURCES
Feasibility Study to Limit the Spread of Zebra Mussels from Ossawinnamal{ee Lake

GLOSSARY OF TERMS

The reader is encouraged to read and become familiar with the following terms that relate and
pertain to zebra mussels. Most of the following terms were taken from the text entitled Practical
Manualfor Zebra Mussel Monitoring and Control authored by Claudi and Mackie, 1994.

Adult

Algae

Attenuation

Ballast

Benthic

Biocide

Bivalve

Byssal threads

Capital Costs

Chlorophyll ~

Clam

Density

Life stage that is capable of reproduction or is undergoing gametogenesis.

Either microscopic or macroscopic organisms capable of photosynthesis.
Can be solitary, colonial, filamentous, or branched. Chlorophyll usually in
chloroplasts, except in Cyanophytes (blue-green algae)

The process by which a compound or treatment is reduced in
concentration over time, either through adsorption, degradation, dilution,
and/or transformation.

Material (usually water) used to provide stability for ocean-going vessels
leaving freshwater ports with little or no cargo.

Living on the bottom of lakes, ponds, rivers, streams, etc.

Any chemical used to destroy life by poisoning (e.g., molluscicides).

An animal with a shell that is divided into two parts, the two hinged
together by an elastic ligament.

Tuft of hair-like threads produced by glands (byssal) in the base of the
foot of dreissenids. Consists of root, shaft or stem, cuff, corrugated and
smooth part ofthread, and adhesive disc or plaque.

Nonrecurring expenses of start-up or fixed assets, such as land,
guideways, stations, buildings, and vehicles.

Green pigment confined to structures called chloroplasts, except in blue­
green algae in which chlorophyll lies free in the cell. Essential for the
production of carbohydrates by photosynthesis. Since the biomass of
algae grows in relation to the nutrient level, measurement of chlorophyll
can be used as a reliable indication of the trophic status ofthe lake.

Any of various bivalve mollusks with equal shells closed by two adductor
muscles of equal size, inhabiting fresh or marine waters.

Abundance per unit area (usually number per meter2
) or per unit volume

(usually number per meter\
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Dioecious

Dreissenids

Efficacy

Epifaunal

Epilimnion

Euphotic Zone

Eutrophic Lakes

Excurrent Siphon

Exotic

MINNESOTA DEPARTMENT OF NATURAL RESOURCES
Feasibility Study to Limit the Spread of Zebra Mussels from Ossawinnamakee Lake

Having the male and female organs in separate and distinct individuals.

A group ofmussels belonging to the family Dreissenidae.

A capacity for producing a desired results or effect.

Living on top of or attached to animals.

In thermally stratified lakes, the warmer, lighter (less dense) upper layer of
water.

The portion of a lake receiving sufficient light for photosynthesis to occur.

Lakes with an abundant accumulation of nutrients that support a dense
growth of algae and other organisms, the decay of which depletes the
deeper water of oxygen in the summer.

The upper tube-like extension on the posterior end of bivalves through
which water exits.

Foreign. Not native. Introduced.

External fertilization Fertilization of eggs outside the female, as in the water.

Fecundity

Gametes

Gametogenesis

Hypolimnion

Incurrent siphon

Infaunal

Juvenile

Lacustrine

Larvae

LCso, LC100

The number of eggs produced.

Ripe eggs and sperm.

The maturation of gonads with development of mature gametes.

In thermally stratified lakes, the colder, denser water on the bottom of the
lake.

The lower tube-like extension at the posterior end of the bivalves through
which water enters the mantle cavity.

Animals living in the sediments, such as burrowers.

The settles stage in which the gonads are not yet visible.

Refers to standing waterbodies such as lakes and reservoirs.

A term collectively referring to any prejuvenile stage.

Lethal concentration for 50 and 100 percent of the test orgamsm,
respectively.
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Lentic Refers to standing waters.

Life cycle The history of developmental changes undergone by an organism fro
inception to death.

Lotic Refers to running of flowing waters.

LTso, LTlOO Time to 50 and 100 percent mortality, respectively.

Macrophytes Plants visible to the naked eye.

Metalimnion In thermally stratified lakes, the zone of rapidly changing temperature
between the epilimnion and the hypolimnion, the temperature gradient
being the thermocline.

mg/l Milligrams per liter. Unit of chemical concentration. Same as parts per
million (ppm).

Molluscicide A biocide developed specifically for destroying mollusks.

Mollusk An animal with a calcareous shell. In freshwater includes bivalves and
snails.

Monoecious Having the male and female organs in the same individual.

Morphometry Refers to the shape of the underwater basin.

Mussel Any bivalve mollusk that produces a byssus, includes families Mytelidae
(e.g., blue mussels and marine bivalves) and Dreissenidae (marine,
brackish, and freshwater bivalves), and also includes Unionidae
(freshwater bivalves), which do not produce byssus in adult life.

Oligotrophic lakes Lakes with low levels of nutrients that support few algae and there is little
organic matter to consume oxygen so levels of dissolved oxygen in deeper
water are high.

o and M Costs Operation and maintenance costs are the ongoing, repetitive costs of
operating a treatment system; for example, man-hours (salaries, wages,
and benefits) and costs for treatment chemicals and periodic equipment
repairs.

Pediveliger The stage of larval development of dreissenids immediately following the
appearance of the foot.
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pH Negative log of the hyeJrogen ion concentration.. Measure of the degree of
acidity, a logarithmic scale ranging from 0 to 14. This scale is known as
the pH scale. A measurement along the lower portion of the scale, 0 to 6
indicates the degree of acidity while a measurement along the upper
portion, 8 to 14 indicates the degree of alkalinity. A 7 on the pH scale is
considered to be neutral.

Pheromone A substance secreted by an organism that influences the behavior of other
individual of the same species.

Phytoplankton The aggregate ofplants and plant-like organisms in the plankton.

Planktivores Animals that feed on plankton.

Plantigrade The settlement stage immediately following the pediveliger with the
internal organs and shell undergoing metamorphosis into a young adult
(juvenile).

Plankton The aggregate of passively floating, drifting, or more-or-Iess motile
organism in a body of water. Consists mainly of algae, protozoa, rotifera,
micro-crustacea, and veligers.

Population All the individuals of a single species in a particular habitat.

Post-veliger A term collectively grouping the veliconcha and pediveliger larval stages
of dreissenids.

ppb Parts per billion. Unit for chemical concentration. Same as IJg/l.

ppm Parts per million. Unit for chemical concentration. Same as mg/l.

ppt . Part per thousand. Unit for salinity.

Primary settlement The first major settlement event. Usually of about 2 to 3 weeks duration,
but may be longer.

Pseudofeces

Recruitment

Riverine

The undigestible material that has passed over the gills of bivalve and is
wrapped in mucous for rejection out the incurrent siphon.

The appearance of a new group of young in a population.

Refers to waterbodies that have higher flow velocities and exhibit more
river-like characteristics.

I '
I
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Secchi disc
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A 20-cm disc painted with alternating black and white quadrants. The
disc is lowered into the water until it disappears from view. The depth at
which it disappears is called the Secchi depth and is a relative measure of
water clarity. It is usually measured in meters.

Secondary settlement The resettlement of mussels that have been washed from the substrate or
have otherwise detached themselves.

Thermocline

Threshold level

Translocator

Trochophore

Trophic status

Turbidity

Valve

Veliconcha

Veliger

Velum

Zebra mussel

Zooplankton

The gradient of rapid temperature change, usually :SloC per meter, in a
thermally stratified lake.

The level or amount required to just induce a response or produce an
effect.

Adults mussels that have been detached or have detached themselves to
become part of the drift.

The larval stage immediately following the gastrula. Swims by cilia but
the velum is not yet present. In native clams, this stage is passed within
the developing embryo.

The nutrient status of water (oligotrophic, mesotrophic, and eutrophic).

The "cloudiness" of water. A measure of the quantity of material in the
water.

One of the two shelled structures on either side of the body of a bivalve
mollusk.

Specific larval stage following the D-form (shape) after the second
prodissoconch is formed.

Specifically, the larval stage with a velum before the first prodissoconch is
formed. Often used as a general term for any larval stage of bivalves
found in plankton.

Ciliated structure on veliger larvae; used for swimming. Structure is
resorbed and forms part of the siphons during metamorphosis to juvenile.

Dreissenid mussel, Dreissena polymorpha. Named because of the zebra
striped pattern on its shell.

The assemblage of animals in the plankton. Include primarily protozoans,
rotifers, and crustaceans, as well as the larval stages of dreissenids.
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